US009307271B2

a2 United States Patent 10) Patent No.: US 9,307,271 B2
Kim et al. 45) Date of Patent: *Apr. 5, 2016
(54) VIRTUAL CHANNEL TABLE FOR A (52) US.CL
BROADCAST PROTOCOL AND METHOD OF CPC ......... HO4N 21/2353 (2013.01); HO4N 21/482
BROADCASTING AND RECEIVING (2013.01)
BROADCAST SIGNALS USING THE SAME (58) Field of Classification Search
. USPC oo 725/25, 37, 49, 139, 151
(71)  Applicant: LG Electronics Inc., Seoul (KR) See application file for complete search history.
(72) Inventors: Jin Pil Kim, Seoul (KR); C. Gomer (56) References Cited

Thomas, Piscataway, NJ (US)
U.S. PATENT DOCUMENTS
(73) Assignee: LG ELECTRONICS INC., Seoul (KR)
5,682,597 A 10/1997 Ganek et al.
5,894,320 A 4/1999 Vancelette

(*) Notice: Subject to any disclaimer, the term of this 5080411 A 1111999 Eyeretal.

patent is extended or adjusted under 35

U.S.C. 154(b) by 0 days. (Continued)
This patent is subject to a terminal dis- FOREIGN PATENT DOCUMENTS
claimer.
Jp 11234648 8/1999
(21) Appl. No.: 14/803,502 ™ 358311 5/1999
(Continued)
(22) Filed: Jul. 20, 2015
OTHER PUBLICATIONS
(65) Prior Publication Data Program and System Information Protocol for Terrestrial Broadcast
US 2015/0350696 Al Dec. 3, 2015 and Cable A/65, Dec. 23, 1997, Advanced Television Systems Com-
mittee, pp. 1-98.
Related U.S. Application Data (Continued)

(63) Continuation of application No. 14/610,732, filed on
Jan. 30, 2015, now Pat. No. 9,113,179, which is a Primary Examiner — Kieu Oanh T Bui
continuation of application No. 14/473,354, filed on (74) Attorney, Agent, or Firm — Dentons US LLP
Aug. 29, 2014, now Pat. No. 9,032,436, which is a

. (57) ABSTRACT
(Continued)
A virtual channel table for broadcasting protocol and a
(30) Foreign Application Priority Data method for broadcasting by using the virtual channel table
includes identification information identifying and permit-
Oct. 8,1999  (KR) .eevevvenieieieieececene 1999-43508 ting discrimination of active and inactive channels contained
in the virtual channel table. At a receiver, the virtual channel
(51) Int.CL table transmitted from the transmitting side is parsed, thereby
HO4N 217431 (2011.01) determining whether the current received channel is an active
HO4N 7/16 (2011.01) or inactive channel.
HO4N 21/235 (2011.01)
HO4N 21/482 (2011.01) 4 Claims, 8 Drawing Sheets
AC3 Speal
Andio Decoded
De- ‘Transporl [ ) MPEG » Display
modulatar Decoder — ‘Video Decodsi Processof
A
De-modulator, TP
" Channel
gie‘ct:un oSz Manzger UT Module
Jl psp | Main [ EPG {Systen: 1«
{ Parser !-—-— TASK | Mait)
by PSP
Decoder AFL OSD Coxtrol

¥

PSIP DB

U s -
ser Selection Signal! aficro
Controller




US 9,307,271 B2
Page 2

(56)

Related U.S. Application Data

continuation of application No. 14/282,550, filed on
May 20, 2014, now Pat. No. 8,910,204, which is a
continuation of application No. 14/093,207, filed on
Nov. 29, 2013, now Pat. No. 8,782,695, which is a
continuation of application No. 13/939,918, filed on
Jul. 11, 2013, now Pat. No. 8,707,356, which is a
continuation of application No. 13/617,850, filed on
Sep. 14, 2012, now Pat. No. 8,555,307, which is a
continuation of application No. 13/086,076, filed on
Apr. 13, 2011, now Pat. No. 8,347,330, which is a
continuation of application No. 12/461,919, filed on
Aug. 27, 2009, now Pat. No. 7,958,538, which is a
continuation of application No. 11/980,724, filed on
Oct. 31, 2007, now Pat. No. 7,603,695, which is a
continuation of application No. 11/088,941, filed on
Mar. 25, 2005, now Pat. No. 7,469,415, which is a
continuation of application No. 09/684,389, filed on
Oct. 10, 2000, now Pat. No. 7,051,361.

References Cited
U.S. PATENT DOCUMENTS

6,133,910 A 10/2000 Stinebruner
6,137,539 A 10/2000 Lownes et al.
6,369,861 Bl 4/2002 Lownes
6,483,547 Bl  11/2002 Eyer
6,661,472 B2  12/2003 Shintani et al.
6,763,522 Bl 7/2004 Kondo et al.
6,775,843 Bl 8/2004 McDermott

6,792,616 Bl 9/2004 Jerding et al.
7,017,177 Bl 3/2006 Funakoshi
7,032,236 Bl 4/2006 Ozkan et al.
7,051,361 Bl 5/2006 Kim et al.
7,469,415 B2  12/2008 Kimetal.
7,603,695 B2  10/2009 Kimetal.
7,748,024 B2 6/2010 Kimetal.
7,958,538 B2 6/2011 Kimetal.
2002/0035726 Al 3/2002 Corl
2003/0133050 Al 7/2003  Shintani et al.
2004/0225846 Al 11/2004 Guo
2004/0261117 Al 12/2004 Kuh
2006/0285011 Al 12/2006 Yun
2007/0050817 Al 3/2007 YilLee
2007/0256098 Al  11/2007 Yum
2008/0066132 Al 3/2008 Kim

FOREIGN PATENT DOCUMENTS

WO 9903268 1/1999
WO 9903269 1/1999
OTHER PUBLICATIONS

Program and System Information Protocol for Terrestrial Broadcast
and Cable (Revisoin A) A/65A, Dec. 23, 1997, Advanced Television
Systems Committee, p. 1-143.

“ATSC Standard: Program and System Information Protocol for Ter-
restrial Broadcast and Cable,” Advanced Television Systems Com-
mittee, Doc A/65, Dec. 23, 1997.

“ATSC Standard: Program and System Information Protocol for Ter-
restrial Broadcast and Cable (Revision B),” Advanced Television
Systems Committee, Doc A/65B, Mar. 18, 2003.

“System Information for Digital Television ATSC Standard,”
Advanced Television Systems Committee, Doc. A/56, Jan. 3, 1996.



U.S. Patent

Apr. 5, 2016

Sheet 1 of 8

FIGURE 1
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Syntax Bits Format
lerrestrial_vitual_channel_labie_seclion ) {

table_id 8 0xC8

section_syntax_indicator 1 '

private_[ndlcator 1 1"

zaro 2 00’

section_Jength 12 ulmsbf

transport_stream_ld 16 uimsbf

reserved 2 11

version_number 5 ulmsbf

current_next_ndicator 1 bslbf

section_number ] uimshl

last_section_number 8 uimshf

protocol_version 4 ulmsbf

num_channels_in_section B8 ulmshf

for(i=0; (<num_ghannels_in_section;k++) {
short_name ™5 unicode™

BNMP
resarved 4 119
major_channel_number 10 utmsbf
minot_channel_number 10 ulmsbf
modutation_mode 8 ulmshbf
carrier_frequency 32 uimsbf
channel_T8ID 16 ulmsbf
program_number 18 uimshf
ETM_location 2 ulmsbf
access_controlled 1 bslbf
hldden 1 bsibf
reserved G 111111
service_type ] ukmsbf
source_id 16 uimshf
reserved 6 Tt
descriptors_length 10 uimsbf
for (I=0;l<N;i++) {
descriptors()

}

}

reserved 6 ‘411111

additional_descriptors_length 10 ulmsbf

for{j=0; J<NiJ++) {
additlonal_descrlptors{)

}

CRC_32 32 rpchof
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FIGURE 3

US 9,307,271 B2

Syntax Bits Format
terrestrial_virual_channel table. sectlon () {
tablo_id B OxC8
sootlon_syntax_indlcator 1 "
private_Iindicator 1 Y
reserved 2 "
socijon_jength 12 ulmsbf
trapspeort_stream,_ld 18 ulmsbf
reserved 2 ‘11
vorslon_numbor § ulmshf
current_noxt_Indicator 1 bslbf
saction_numbor 8 wimsbf
last_section_number 8 ulmsht
protocol_version 8 vimsbf
aum_channels_ln_section 8 ulmsbf
for{l=0 I<num_channels,.In_seclion;i++)
short_name T8 unigoda ™BMP
resorved 4 11
major_channel_number 50 ulmsbf
miner_channel_number 10 ulmsbf
modulation_mode B uimsbf
carrler_fraquency 32 ulmsbf
channel_TSID 16 ulmsbf
program_numbeor 16 uimsbf
ETM_location 2 uimab{
ageess_controlled 1 bsibf
hidden 1 bsibf
reserved 2 11
hide_gulde 1 bslbf
resorvoc 3 "
sarvico_ type 8 ulmsbf
soureo_ld 16 ulmsbf
rasarved 6 ‘11t
descriptors_length 10 ulmsbf
for (I=0i1<N;b++) {
dascriptors{)
)
reserved ] 11114
additlonal_descriptors,_langth 10 ulmsbf
fer(=0; JsNij++) {
additional_descriptors(}
}
CRC_32 32 rpehof
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FIGURE 4

US 9,307,271 B2

Syntax Bits Format
cable_virtual_channel_table_saction {} {
tablo_id 8 0xC9
soction_syntax_lndicator 1 "
private_lndisator 1 "'
reserved 2 ‘11’
saction_length 12 uimsbf
transport_stream_ld 16 uimsbf
resgrved 2 11
version_number 5 ulmsbf
current_noxt_indlcatar 1 bsibf
soution_number 6 ulmsbf
last_sestion_number 8 ulmsbf
protecal_verslon 2} ulmsbf
num_channels_ln_sectlon 8 umsbf
for(i=0; I<num_channels_In_seclion;i++) {
short_name 7*16 unlccde™BMP
reserved 4 1111
major_channel_number 10 uimsbf
minar_channal number 10 ulmsbt
modulation modo 8 ulmsbf
carfler_frequency 32 wimsbf
channol_TSID 16 ulmsbi
program_number 18 ulrmsbf
ETM_locatlon 2 uimsbf
access, controjled 1 bs{bf
hidden 1 bsib!
path, seloct 1 bslb!
out_of_band 1 bsibf
hide_guide 1 bsibf
reserved 3 RELY
service_type 8 ulmsbf
source_Id k] ulmsbf
resarvoed 8 191111
dasctiptors_length 10 uimsbl
for (I=051<N;1++) {
desecriptors()
}
reserved g 111111
additlonal_descriptors_length 10 uimsbf
for{=0; J<Nij++}{
addltlonal_descriptors()
)
) GRC, 32 32 rpehaf




U.S. Patent Apr. 5, 2016 Sheet 5 of 8 US 9,307,271 B2

FIGURE 5

Desceriptor Nume Descriptor Torrestrial Cable
tag PMT | MGT | VCT | EIT | PMT { MGT | YCT

suffing descriptor 0x80 * * * * * * *
AC-3 audio descriptor Ox8} * *
program dentifier 0x85 *
doscripior
caption service 0x86 * * *
descriptor
content advisory 0x87 * * *
descriptor
extended channel name 0xAQ * *
deseriptor
service location 0xAl *
descriptor .
time-shilted service 0xA2 " *
descriptor
component name 0xA3 *
descrlplor
user private 0xC0-OxFF * * " ¥ *
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1
VIRTUAL CHANNEL TABLE FOR A
BROADCAST PROTOCOL AND METHOD OF
BROADCASTING AND RECEIVING
BROADCAST SIGNALS USING THE SAME

This application is a continuation application of 14/610,
732 filed Jan. 30, 2015, now allowed, which is a continuation
of 14/473,354 filed Aug. 29, 2014 (now issued as U.S. Pat.
No. 9,032,436); which is a continuation of U.S. patent appli-
cationNo. 14/282,550 filed May 20, 2014 (now issued as U.S.
Pat. No. 8,910,204); which is a continuation of U.S. patent
application No. 14/093,207 filed Nov. 29, 2013 (now issued
as U.S. Pat. No. 8,782,695; which is a continuation of U.S.
patent application No. 13/939,918 filed Jul. 11, 2013; (now
issued as U.S. Pat. No. 8,707,356); which is a continuation of
U.S. patent application No. 13/617,850 filed Sep. 14, 2012
(now issued as U.S. Pat. No. 8,555,307); which is a continu-
ation of U.S. patent application No. 13/086,076 filed on Apr.
13, 2011 (now issued as U.S. Pat. No. 8,347,330); which is a
continuation of U.S. patent application No. 12/461,919 filed
on Aug. 27, 2009 (now issued as U.S. Pat. No. 7,958,538);
which is a continuation of U.S. patent application No. 11/980,
724 filed on Oct. 31, 2007 (now issued as U.S. Pat. No.
7,603,695); which is a continuation of U.S. patent application
No. 11/088,941 filed on Mar. 25, 2005 (now issued as U.S.
Pat. No. 7,469,415), which is a continuation of U.S. patent
application No. 09/684,389 filed on Oct. 10, 2000 (now
issued as U.S. Pat. No. 7,051,361); which claims the benefit
of' Korean Patent Application No. 1999-43508 filed on Oct. 8,
1999, all the applications which are incorporated herein by
reference in its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a virtual channel table for
a broadcast protocol and a method of broadcasting using the
same.

2. Discussion of the Related Art

Generally, a program and system information protocol
(hereinafter, referred to as PSIP) of an Advanced Television
Systems Committee (hereinafter, referred to as ATSC) stan-
dard for digital television broadcasting contains a virtual
channel table (VCT). “Program and System Information Pro-
tocol For Terrestrial Broadcast and Cable,” ATSC Document
A/65, 23 Dec. 1997, is hereby incorporated by reference for
all purposes as if fully set forth herein.

The PSIP typically also contains an electronic program
guide (EPG) and system information (SI). The PSIP is
defined as the protocol of the ATSC standard for terrestrial
and cable digital television broadcasting which parses
encoded messages by using a moving picture experts group-2
(MPEG-2; ISO/IEC 13818-1) system to thereby provide vari-
ous kinds of information on the broadcast programs (See
ATSC document A/65, 23 Dec. 1997).

In other words, the PSIP transmits and receives audio/
video data with MPEG-2 video and AC-3 audio formats, and
contains several tables for transmitting information on the
channel of each broadcasting station, and information on the
programs on each channel. The PSIP has a primary function
of conducting the audio and video services of the broadcast
corresponding to a desired channel, and an additional func-
tion of conducting the electronic program service for the
broadcast programs.

The channel information for the channel selection and the
packet identification (PID) information for reception of the
audio and video data are contained in the virtual channel table
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2

(VCT), and the electronic program service information on the
broadcast programs on each channel is contained in an event
information table (EIT). Also, the PSIP contains a system
time table (SIT) for time information, a rating region table
(RRT) for transmitting information on the region and organi-
zation for program rating, an extended text table (ETT) for
providing an additional explanation on the channel and
broadcast program, and a master guide table (MGT) for man-
agement of the version of each table mentioned above and the
packet identification (PID). These tables are transmitted in
data units, which are called sections. Namely, all of the tables
have one or more sections as a basic unit.

By way of example, the virtual channel table may be
divided into 256 sections. A single section may contain infor-
mation on several virtual channels, but information for a
single virtual channel may not be spread over on two or more
sections.

FIG. 1 is a diagram illustrating the bit stream syntax of a
general virtual channel table for terrestrial broadcast, which
has been described in the above-mentioned ATSC document
A/65. The general virtual channel table contains a transport
stream identifier, a major channel number, a minor channel
number, a short channel name, a carrier frequency, a program
number and the like, and contains additional information in
the descriptor(s) thereof.

Referring to FIG. 1, the virtual channel table has the table
identifier field of “OxC8,” and the value of the packet identi-
fication (PID) for the virtual channel table is “Ox1FFB.” The
version number field “version_number” represents the ver-
sion value of the virtual channel table, the section number
field “section_number” represents a corresponding section
number, the last section number field “last_section_number”
represents a last section number of the virtual channel table,
and the section number channel field “num_channels_in_sec-
tion” represents the number of whole virtual channels exist-
ing within the sections of the virtual channel table.

The short name field “short_name” within the statement in
the “for_loop” represents the name of the virtual channel, and
the major channel number field “major_channel_number”
represents a major channel number among the virtual chan-
nels defined in the statement mentioned above. Each virtual
channel number is connected to the major and minor channel
numbers, respectively, and the major and minor channel num-
bers function as the user reference number for the correspond-
ing virtual channel. In other words, the virtual channel table
carries the data for each virtual channel through the statement
of the “for_loop.”

The program number field “program_number” contains
the information for connecting the virtual channel where the
MPEG-2 program association table (PAT) and program map
table (PMT) are defined, which corresponds to the program
numbers in the program association table and the program
map table. In this case, the program association table defines
the components of the program every program number,
namely, indicates the packet identification of the transport
packet transmitting the program map table. The program map
table defines the list and the annex information thereof on the
packet identification of the transport packet transmitting the
program identification number and the bit stream of the video
and audio signals constituting the program.

The source identifier field “source_id” represents the pro-
gram source connected to the corresponding virtual channel.
In this case, the source means a specific source such as image,
text, data or sound. The source identifier field “source_id” has
aunique value in the transport stream transmitting the virtual
channel table. The descriptor length field “descriptors_len-
gth” indicates the whole length of the descriptors of the cor-
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responding virtual channel, and the additional descriptor
length field “additional_descriptors_length” indicates the
whole length of all of the additional descriptors of the virtual
channel] table.

FIG. 5 shows an exemplary list of descriptors for PSIP
tables according to the ATSC standard.

FIG. 2 is a diagram illustrating an example of executing
scheduled broadcasting by using four virtual channels in a
broadcasting station.

By way of example, it is assumed that the scheduled broad-
cast as shown in FIG. 2 is executed through the four virtual
channels, 51-1, 51-2, 51-3 and 51-8 in an arbitrary broadcast
station and a virtual channel table composed of a single sec-
tion is transmitted.

If'the current time is 20:15, the system time table transmits
the current time information. In this case, the channels 51-1
and 51-3 which are broadcasting at the current time (20:15)
are defined as the “active channels.”

On the other hand, the channel 51-2 is not broadcasting at
the current time and is going to be broadcast the next day, and
the channel 51-8 is going to be broadcast next at 06:00. In this
case, the channels 51-2 and 51-8, which are not broadcasting
atthe current time (20:15) and are going to be broadcast in the
future, are defined as the “inactive channels.”

As a result, each channel may be an active or inactive
channel, based upon an arbitrary point in time.

Within the PSIP, the virtual channel table should contain
the active channels as required by the standard, and may also
contain the inactive channels as recommended by the stan-
dard, for conducting the electronic program guide service.

Therefore, at the current time (20:15) the virtual channel
table may contain information on all of the channels 51-1,
51-2, 51-3 and 51-8, and thus a digital television broadcast
receiver or a digital cable broadcast receiver receives the
virtual channel table to thereby provide the channel selection
information to TV viewers.

However, as shown in FIG. 1, according to the bit stream
syntax of the virtual channel table according to the ATSC
document A/65, the digital television broadcast receiver or
the digital cable broadcast receiver cannot discriminate
between the active channels (for example, the channels 51-1
and 51-3) and the inactive channels (for example, the chan-
nels 51-2 and 51-8), when parsing the virtual channel table.

As a consequence, the TV viewers see a black screen
because of the information on the inactive channels transmit-
ted from the broadcast station for providing the electronic
program guide. The black screen means the black background
color is displayed on the screen when an inactive channel not
broadcasting at a current time is selected. On the other hand,
the character message “service not provided” is displayed on
the screen of the black background color by the on-screen
display function of the digital television broadcast receiver or
the digital cable broadcast receiver. By way of example, if the
TV viewer selects the channel 51-2 with a channel up key
while viewing the channel 51-1, the audio and video data are
notdisplayed because the channel 51-2 is an inactive channel,
such that the black background color is displayed on the
screen.

The above-mentioned problem may give many inconve-
nience to the TV viewers at a point of time when digital
television broadcast receivers or digital cable broadcast
receivers become popular and a large number of virtual chan-
nels are broadcast.

SUMMARY OF THE INVENTION

Accordingly, the present invention is directed to a virtual
channel table that substantially obviates one or more of the
problems due to limitations and disadvantages of the related
art.
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An object of the present invention is to provide a virtual
channel table for abroadcast protocol, and a method of' broad-
casting by using the same table, which are capable of identi-
fying and permitting discrimination between active and inac-
tive channels from the channels received by a broadcast
receiver.

Another object of the invention is to provide a virtual
channel table for abroadcast protocol, and a method of' broad-
casting by using the same table, which are capable of rapidly
displaying only the channels being broadcast at a current
time.

Additional features and advantages of the invention will be
set forth in the description which follows, and in part will be
apparent from the description, or may be learned by practice
of the invention. The objectives and other advantages of the
invention will be realized and attained by the structure par-
ticularly pointed out in the written description and claims
hereof as well as the appended drawings.

According to an aspect of the present invention, there is
provided a virtual channel table for a broadcast protocol
which comprises identification information capable of iden-
tifying and permitting discrimination between active and
inactive channels in the bit stream syntax thereof.

The identification information may be loaded on or
included in at least one reserved field in the virtual channel
table. Preferably, the identification information assigns at
least one or more bits of a reserved field as a flag, thereby
indicating that a corresponding channel is an inactive chan-
nel.

For example, the value of the program number field “pro-
gram_number” in the virtual channel table is set to “0.”
thereby indicating that the corresponding channel is the inac-
tive channel.

The identification information sets the value of the number
elements field “number_elements™ of the service position
descriptor field “service_location_descriptor” in the virtual
channel table to “0,” thereby indicating that the correspond-
ing channel is an inactive channel.

In a case where the corresponding channel is an inactive
channel, the virtual channel table does not contain the service
location descriptor field therein, for the purpose of indicating
that the corresponding channel is an inactive channel.

According to another aspect of the present invention, there
is provided a method for broadcasting by using a virtual
channel table for a broadcasting protocol, which comprises
the steps of: including identification information capable of
identifying and permitting discrimination between active and
inactive channels in the bit stream syntax of the virtual chan-
nel table for a broadcasting protocol and transmitting the
virtual channel table, at a transmitting side; and, at a receiving
side, determining whether the channel currently received is
an active channel or an inactive channel with the identifica-
tion information defined in the virtual channel table by pars-
ing the virtual channel table transmitted.

It is to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated in and constitute a part of this specification, illustrate
embodiments of the invention and together with the descrip-
tion serve to explain the principles of the invention.
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In the drawings:

FIG. 1 is a diagram illustrating the bit stream syntax of a
general virtual channel table for terrestrial broadcast;

FIG. 2 is a diagram illustrating an example of executing
schedule broadcasting by using four virtual channels in a
broadcast station;

FIG. 3 is a diagram illustrating the bit stream syntax of a
virtual channel table for terrestrial broadcast according to an
embodiment of the present invention;

FIG. 4 is a diagram illustrating the bit stream syntax of a
virtual channel table for cable according to another embodi-
ment of the present invention;

FIG. 5 is chart listing various descriptors available accord-
ing to a program and system information protocol of an
advanced television systems committee standard digital tele-
vision broadcast;

FIG. 6 is block diagram illustrating a digital television
(DTV) receiver according to an embodiment of the present
invention;

FIG. 7 is a diagram illustrating a preferred embodiment
process ot handling active and inactive channels for display in
response to a user selection key;

FIG. 8 is a flowchart illustrating a preferred embodiment
process of producing a display of a program or an electronic
program guide (EPG) according to a channel or EPG selec-
tion key input by a user.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Reference will now be made in detail to the preferred
embodiments of the present invention, examples of which is
illustrated in the accompanying drawings.

According to the present invention, a virtual channel table
for a broadcast protocol comprises identification information
capable of identitying and permitting discrimination between
active and inactive channels in the bit stream syntax thereof.
A transmitting side, namely, a broadcast station transmits the
virtual channel table having the identification information to
receivers. Each of receivers parses the virtual channel table
received, thereby determining whether the channel currently
selected is an active channel or an inactive channel.

The identification information, which is capable of identi-
fying and permitting discrimination between an active chan-
nel and an inactive channel under the standard of the PSIP, is
contained in at least one field of the virtual channel table of
the above protocol, such that only active channels being cur-
rently broadcast are displayed to TV viewers.

Hereinafter, preferred embodiments of a virtual channel
table and a method according to the present invention will be
in detail described with reference to FIGS. 3 and 4.

In order for a digital television receiver and a digital cable
broadcast receiver to parse the virtual channel table and thus
to determine whether the channel selected currently is an
active channel or an inactive channel, the bit stream syntax of
the virtual channel table may be corrected.

For example, the fact that channels 51-2 and 51-8 are not
broadcast at the current time 20:15, but are going to be broad-
cast in the future, should be recognized in a digital television
receiver and a cable broadcast receiver. In a preferred
embodiment, the identification information capable of iden-
tifying an inactive channel is contained in the program num-
ber field “program_number,” the service location descriptor
field “service_location_descriptor” and/or other reserved
fields contained in the bit stream syntax of the virtual channel
table.
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FIG. 3 is a diagram illustrating the bit stream syntax of a
virtual channel table for terrestrial broadcast according to an
embodiment of the present invention. To indicate that a cor-
responding channel is an inactive channel, the value of the
program number field “program_number” is set to “0”. And,
since there are no audio and video signals of the current
service location descriptor, the value of the number elements
field “number_elements” of the service location descriptor
“service_location_descriptor” is set to “0”. Also, or alterna-
tively, to indicate that the corresponding channel is an inactive
channel, the service location descriptor “service_location_
descriptor” (see FIG. 5) is not contained in the virtual channel
table. In other words, the digital television receiver and the
cable broadcast receiver, the service location descriptor field
should be contained in the virtual channel table only in a case
where the corresponding channel is the active channel. If the
corresponding channel is an inactive channel, however, the
service location descriptor field is not contained in the virtual
channel] table.

In a preferred embodiment, in order to recognize the fact
that the corresponding channel is an inactive channel in a
more apparent manner, 1 bit of the reserved field of 6 bits for
each channel is assigned to define a flag indicative of an
inactive channel. In the preferred embodiment, 1 bit in the
reserved field between the hidden field “hidden” and the
service type field “service_type” in the statement of the
“for_loop” is assigned to define a flag indicative of an inactive
channel. For example, in a case where the flag indicative of
the inactive channel is “1,” the corresponding channel is an
active channel, and if the flag is “0,” the corresponding chan-
nel is an inactive channel.

In the preferred embodiment, the above three cases may be
added as requirements in the document A/65. Any of all of the
three cases may be added in the document A/65.

As mentioned above, since the information on an inactive
channel is contained in the virtual channel table, the digital
television receiver can determine whether the virtual channel
currently received is an active channel or an inactive channel
by parsing only the virtual channel table. For example, if the
value of the program number field “program_number” in the
virtual channel table is “0,” if the value of the information on
the inactive channel defined by assigning a predetermined bit
in the reserved field is “0,” or if the service location descriptor
field “service_location_descriptor” is not contained in the
virtual channel table, the major channel number field “ma-
jor_channel_number” and the minor channel number field
“minor_channel_number” defined in the bit stream syntax of
the virtual channel table currently transmitted determine that
the current virtual channel is an inactive channel.

On the other hand, if an inactive channel, has been deter-
mined under the above process, the digital television receiver
can skip the inactive channel, without displaying it on the
screen, upon channel conversion by means of a channel up
key or a channel down key.

FIG. 4 is a diagram illustrating the bit stream syntax of a
virtual channel table for cable according to another embodi-
ment. As shown, the virtual channel table may be applied to
cable broadcasting in the same manner as above.

FIG. 6 shows a block diagram of a preferred embodiment
of a digital television (DTV) receiver. A demodulator con-
verts an RF signal to a baseband signal after channel error
collection. Then, a transport decoder separates several sig-
nals, such as audio, video, PSIP, etc. and outputs the audio and
video streams to audio and video decoders, and a PSIP data
stream to a PSIP decoder. The PSIP Decoder decodes the
PSIP data stream for storing PSIP dataina PSIP database, and
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provides output to a user interface (UI) module for showing
an active program or an EPG display.

Now, the PSIP decoder will be explained. A PSIP parser
parses PSIP tables (VCT, EIT, STT, RRT, ETT, MGT) and the
result is output to PSIP main section. One can distinguish
between active and inactive channels by the parsing result. A
section filter separates a necessary section from the PSIP data
that was output by the transport decoder and outputs the
necessary data to the PSIP Parser.

A PSIP manager controls the PSIP database (DB). The
PSIP Main section controls the transport decoder for receiv-
ing tables of PSIP data. The PSIP Application Program Inter-
face (API]) provides an output to allow an external module to
access PSIP DB. The Channel Manager and EPG Task com-
ponents are operated by user selection signal of the channel
key and/or EPG Key. If the user selects the channel key, the
channel manager outputs the channel changing signal to the
demodulator and transport decoder. In this case, a user can see
an active channel. If the user selects the EPG key, the EPG
Task component controls the PSIP Decoder to support an
EPG display Mode. In this case, a user can see both active and
inactive channels, displayed in an EPG screen.

FIG. 7 shows channel surfing by using of the PSIP accord-
ing to an embodiment of the present invention. At first, a
channel is selected by a TV-user. And the transport decoder
prepares to receive many signals, such as audio, video and
PSIP transport packets. Next, the PSIP Decoder sets a PID
value of (Ox1FFB) into the transport decoder to select the
terrestrial virtual channel table (TVCT) of the PSIP, and gets
the audio and video (A/V) PID values for the active virtual
channels. (Inactive virtual channels don’t have A/V PID val-
ues, but have channel information for the EPG Service.)
Then, the PSIP Decoder makes a channel map for the PSIP,
sends it to the channel manager, to be used for tuning active
channels. Then, the channel manager sets A/V PIDs (Video
PID 0x21, Audio PID 0x24) for virtual channel number (68-
1) selected by the TV-user. The transport decoder receives the
A/V transport packets, sends them to the A/V decoder(s), and
finally the DTV channel will be serviced.

FIG. 8 shows a flowchart illustrating channel tuning and
EPG Display. The user can see only the active channels dis-
played when tuning channels, but when the user receives the
EPG Service, he/she sees an EPG display which includes all
of the virtual channels, including the inactive channels.

As is apparent from the foregoing description, a virtual
channel table for a broadcast protocol, and a method of broad-
casting by using the virtual channel table are capable of
including the identification information capable of identify-
ing and permitting discrimination between active and inactive
channels in a transmitting side, and in a receiving side parsing
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the virtual channel table to thereby determine whether the
channel currently selected is the active channel or the inactive
channel. Therefore, inactive channels may be skipped, with-
out being displayed, upon the channel conversion by using a
channel up key or a channel down key, such that the TV
viewer can enjoy channel surfing in a convenient manner,
without viewing a black screen. In addition, the virtual chan-
nel table may be transmitted, while containing the inactive
channels therein, thereby making it possible to provide a
more abundant electronic program service.

It will be apparent to those skilled in the art that various
modifications and variation can be made in the present inven-
tion without departing from the spirit or scope of the inven-
tion. Thus, it is intended that the present invention cover the
modifications and variations of this invention provided they
come within the scope of the appended claims and their
equivalents.

What is claimed is:
1. A method of processing a digital broadcasting signal in
a digital television receiver, comprising:
demodulating a digital broadcasting signal including pro-
gram and system information protocol (PSIP) data
including a virtual channel table (VCT), and outputting
demodulated PSIP data,
wherein the VCT includes a predefined data field which is
set to zero for an inactive channel,
wherein the inactive channel is a channel that is not pres-
ently carrying a broadcast program; however, the same
inactive channel is scheduled to carry a broadcast pro-
gram at later time from a broadcasting station without
local viewer interaction; and
processing display of the corresponding virtual channel,
wherein when the virtual channel is currently inactive, the
receiver is capable of skipping over the virtual channel
while a user is surfing,
wherein the VCT further includes a table_id field,
wherein the VCT further includes a section_number field,
wherein the VCT further includes a num_channel_in_sec-
tion field, and
wherein the VCT further includes a additional_descrip-
tion_length field.
2. The method of claim 1, wherein the digital broadcasting
signal is a digital terrestrial broadcast signal.
3. The method of claim 1, wherein the digital broadcasting
signal is a digital cable broadcast signal.
4. The method of claim 1, wherein the predefined data field
is included in a statement of a for_loop in a bit stream syntax
of the VCT.



